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Foreword 

THE ideas included in this book have 
been collected during a number of 
years of work among boys. During 
these years the writer has discovered 
that a great many of the articles usually de- 
scribed for boys to make are very often im- 
practical on account of the small size of the 
boy's pocketbook. All of those described in 
this book can be made from things picked up 
around the house, at no expense to the maker, 
while almost all of the toys are constructed 
with an ordinary cigar box as a base. 

Everything described does some work or 
performs some peculiar function, a thing which 
has made the ideas of particular value to man- 
ual training schools. 

The author wishes to thank the boys who 
have worked with him in the past for their 
share in the inspiration of this volume, and 
offers it to other boys of America in the hope 
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FOREWORD 

and half the problem of bringing up the next 
generation is solved. 

The toys in this volume range from the sub- 
marine to a talking machine that talks, a grain 
elevator, a siren whistle, animals that move, 
musical instruments, etc. These toys can all 
be made with very few tools. The boys who 
read this and expect to make the things here- 
after described should begin to save up odds 
and ends. 

Every toy described will work if the direc- 
tions are carefully followed, for the author has 
himself made all of them and has proved them 
to be successful. 

If you want some fun the next time you go 
down to the lake, take some cigar-box wood 
and make a mechanical duck. 



IX 



THE BOY'S BOOK OF 
MECHANICAL MODELS 



Qigar-box <iAutomobile 

IT'S surprising how quick people were to 
take up the automobile as soon as some- 
body really got down to work at it. It 
was a long time ago, though, years before 
the use of railroads, that people first thought 
of it. 

Way back at the beginning of the steam en- 
gine, when machinery was just coming into use, 
several men worked at a scheme for attaching 
a steam engine to a coach — all traveling was 
by coach in those days, you know — and they 
made some pretty good machines too. A man 
named Hancock, and some other companies too, 
had a line of steam coaches running from 
London out to the suburbs. They were big 
affairs and weighed tons, but they worked and 
went eight and even ten miles an hour. They 
had regular boilers and burned coal or wood 
and made a quantity of smoke and dirt. In 
the Kensington museum in London I saw some 
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BOY'S BOOK OF MECHANICAL MODELS 

The seat sides are fastened at S and are 
patterned at B. The size of the hind wheels 
is given at fF. The front wheels can be a 
trifle smaller. 

The small sketch Figure ii shows a side 
view of the completed auto lorry and shows also 
how a roof awning can be added if desired. 
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MODEL MOTORBUS 

bearings made of staples X driven into the 
under side of the board E as shown in Figure 2. 
The wheels are made of wood, or may be old 
carpet-sweeper wheels, but if you use these you 
will want larger axles than hairpin wire. They 
could be made of tin, or even heavy cardboard, 
if you did not expect the car to carry much of 
a load. Pieces of cork on the outside of the 
wheels make a very realistic hub. 

With this much start, you should be able to 
develop as a toy quite a motorbus, and if you 
do not want to confine yourself to cigar boxes, 
you can make a larger model, using the wheels 
off your express wagon. 
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crank handle is a spool with the flanges trimmed 
off, fastened to the pulley side by a screw 
through its center. 

The drawing shows clearly how the line is 
strung, and the length over which you can 
operate it depends only on the strength of the 
cord you have at hand. 
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the small size, you can make the small car C 
out of a pasteboard box with wire axles and 
with wheels cut from cork. The axles can be 
hairpins and run right through the body of 
the box. 
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A TELEPHONE LINE 

tin" such as photographers use for tintypes. 
It may be obtained from almost any pho- 
tographer. 

The mouthpiece, Figure 2, is cut out of tin 
or stiff cardboard like the pattern, and when 
bent up and curled into a conical shape as 



at M, Figure 3, fits into the hole in the cover 
of the box with its smaller opening pointing 
toward the center of the diaphragm D. 

To further hold the diaphragm in place, a 
washer W is glued or pasted over the edge of 
the paper, the outside diameter being the size 
of the paper diaphragm and the inside the size 
of the hole in the bottom of the box over which 
the diaphragm fits. 

This finishes the telephone proper, and the 
line is ready to be strung. 
77 



A WRITING TELEGRAPH 

down so that it is not over a half an inch 
square. 

The bell crank is made of thin cigar-box 
wood with each arm half as long as the first 
lever A. In other words the distance from 
the screw eye S at the center of the lever A to 
the screw D at the corner of the bell crank is 
equal to the distance from S to the pencil P 
on the other lever. In mounting the levers 
and bell crank, be sure the bearings work 
freely with little friction; under the bell crank 
B — and between it and the* baseboard — a 
washer is fitted around the screw D to keep 
the bell crank from rubbing on the board. 

The strings which form the line are ordinary 
hemp shoe thread and can be fastened to holes 
in the levers or to screw eyes, — the latter 
making a neater looking job. It is very easy 
to see how the rubber bands are fastened to 
keep the strings of the line always tight. The 
instrument should be adjusted so that when it 
is at rest the arms and bell crank are in the 
positions you see. 

The writing pad is nothing but a little penny 
tablet that you can tack on the board, and a 
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A WRITING TELEGRAPH 

but if they are on opposite sides, — as shown 
in my sketch here, — then the one instrument 
will write upside down. 

If you want the line to turn a comer, you 
can run the string through screw eyes or a 
little block of wood screwed into the wall, as 
shown in Figure j. If you want to run the line 
upwards, you can run the strings through the 
screw eyes as shown in Figure 2, having a 
similar connection at the top end of the line, 
which may carry the strings in through the 
window to the table on which the other in- 
strument is set. 

The rest of the toy is so simple that it needs 
no further instruction than the drawings. 



97 




^XBL IK Jmr ^jJiiiiMic — 



n rJHC iniiruK 
at :rfc xri ^^52t I. TTjcat bjz imr Icauts for 

mrrr js X5c .ninys, jnu: rnir hubst of cadh 
jsr«Di& nr :nc ^iss£ it lit mcp. K 



«.x 



j: >^ iir TTCJt ^ ^ IX nsBcr ^^ tor, as 
^^•"trr^::C: xsjoic c s^ ^k? ^ Tx^xazir and 
^to^ >- ic«m§: KTcr » X3C .mc \cm need 
3::- :5< ,:siT?^ui iinr 4St :3ir aiB >ac At lever 
i>ms > j:c ::tc ^rc 7i;K:r use ^j> die stkk 
jfcj^t: S. ^^ ->< T-arules ^ *cHit'^ aKks will 
v*v .*K>tt -^TC '* Tiie nerc -Hrr i l am bq of 
.Nu*>?v ^v" rta»«. :5C mxnr^ ^ riistt xse dupli- 



BOY'S BOOK OF MECHANICAL MODELS 

will strike it squarely when they come down. 
If rubbers are fitted for springs, stretch them 
from the stick -^ to a nail m in the back of 
the anvil stick L as shown. 

The way of making the crank and the pulley 
wheel fF is shown separately also, and any- 
thing not plain from the description is easily 
seen from the drawing. 

But, after you get it all done, don't blame 
me if mother won't let you run it in the house. 
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AN X-RAY MACHINE 

"Come on and see through this book/' and he 
held it up again. 

Aw, no," I said. (I was only a small boy.) 
Why, you do it with looking-gla — No, I 
guess I can see through that without paying 
ten cents." 

"How's that?" asked the man, but in a sub- 
dued voice, and he was off his stand in a 
minute and by my side. 

"Here you, sonny," he said, taking me by 
the shoulder. "You get out of this and right 
smart." 

I "got," but I carried the secret of the 
machine with me, nevertheless. It was nothing 
but an arrangement of looking-glasses or mir- 
rors, and in the drawings I have shown how 
you may very easily make one for yourself. 

Cigar boxes may be had at any cigar store 
for the asking, so get five of these to start 
with, all the same size if possible, so as to 
simplify your fitting work. 

Across the bottom of two of the boxes and 
in the middle, mark off two lines crosswise of 
the box and as far apart as the end of the 
adjoining box is wide. Then saw out the 
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AN X-RAY MACHINE 

sible without -Straining the glass, so there will 
be no rattle nor distortion from changing 
angles. 

Now you can shut the box up and nail down 
the lid, and after this is done paste paper 
strips over the joints and around the corners 
to keep light out. Then you can paint the 
whole outside as you wish. 

The next thing is to hand it to your friends 
for use. You can show them how to look 
through their hands, or put a book or board 
in the notch between the sight holes, as in 
Figure 5. There is a lot of fun to be had with 
this toy. 
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A SHADOW PICTURESOOPE 

inches long and curved a little. The line shown 
in my drawing has a notch N cut to fit the 
nose of a person looking through the scope. 

Little wire books, such as S, are fastened to 
the front of the box, as shown, to hold our 
picture. 



Now paste a pasteboard frame around the 
house shadow picture, this frame being of a 
size to fit the front of the box in its outside 
measurements and to fit your picture in its 
inside dimensions. 

Punch pinholes in the blue tissue sky for 
stars. Slip the picture in between the box 
front and the clips S, hold the box to the light, 
and look through the small end of the funnel; 
you will be surprised at the result. 

This is only one picture. You can make 
scores more by cutting out pictures of buildings, 
fountains, animals, and people, and mounting 
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them on transparent tissue paper backgrounds 
of colors to suit sky, grass, or anything else. A 
railway train at night would make a fine pic- 
ture, with the windows shining yellow, a dark 
blue sky above, and all beneath black. 
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A MODEL GRAIN ELEVATOR 

This can be done with a hammer and small 
screwdriver. 

. Set the bucket as it is cut and folded, against 
the tape belt and bend the flaps d back around 
the belt, hammering them so they hold the 
bucket to the belt tightly without slipping. 
This fastening is shown in the sketch marked 
Figure 3. 

Stretch the belt tight on the pulleys, sewing 
the joint, and then put on the other side of 
the building. To make the elevator more 
realistic, two one-inch pieces, C C, Figure J, 
are fastened outside the main part of the 
building, extending up to within a few inches 
of the roof, where they are cut off slanting, as 
shown. 

One of these is cut short to allow room for 
the crank pulley P, shown in Figure i. This 
is a round disk of wood fastened to the spool 
shaft tightly and having a wooden crank H 
with which to turn the shaft. If you wish, 
you can groove the pulley P and run the ele- 
vator by your steam-engine or by water power. 
The whole arrangement is fastened to a base- 
board to complete it. 
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MODEL ELEVATORS 

into the top stick D and spill your load or 
even break the car. A little practice will make 
you an expert. 

This first elevator is probably the simplest 
that can be made and is good for distances up 
to the first story. It is not suitable for much 
of a height, however, and if you want to make 
one that will work up the side of the wall to 
the attic window, follow the directions on the 
crank elevator. This is almost as simple to 
make as the first type, is more like a real 
elevator than the first one described, and will 
lift quite a load. The • elevator part can be 
made of a cigar box, as in Figure 8y so things 
cannot fall out. 

A CRANK ELEVATOR 

First take some laths, or if you can't get 
them, cut some sticks about an inch and a 
half wide from the side of a cracker box or 
some such thin wood. 

Cut two of these sticks a little longer than 

your elevator car is to be wide, — a little wider 

than a cigar box, if you are going to use that 

for the car. 
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MODEL ELEVATORS 

the can near its upper edge and opposite each 
other, terminating in little loops p which act 
as guides for the strings W to run through, as 
shown. The string L is of such a length that 
when the elevator E is within half an inch, 
say, of the baseboard, the can is at the top, 
with its upper edge resting on the bottom of 
the box containing the water. 

When in this position a hole which comes out 
into the top of this can, is bored through the 
bottom of the wooden box and into this hole is 
forced tightly another valve tube T with a 
valve screw S in it just like the one in the 
bottom of the can, while a small wooden block 
K is nailed to the inside of the can at its 
upper edge, so placed that when the can comes 
up to the top, this block K will hit the lower 
end of the screw valve in the bottom of the 
wooden box and open it. Supposing the box 
to be full of water, you can now see how the 
toy works. 

The elevator is naturally heavier than the 
water can C, so that if left alone, the elevator 
drops to the ground, and the can goes up, the 
elevator being stopped wherever desired by 
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weight between the elevator and the can. If 
you do not want to use water, by a little in- 
genuity you can work with sand as power. 

No toy elevator ever devised will give you 
more fun than this one. 
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AH chat then rcmamcd was to mark the 
oaoQths OQ B tfanx^ the hole b on the other 
ade, as the twdve positioiis came into view 
by working the lever string. 

A coat of varnish added to the box was the 
only thing needed to complete the job. A 
calendar of this kind is a real novelty. 
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dA Walking Policeman 

HE body part of this policeman is 
cut of thin cigar-box wood after the 
pattern of Figures i and 2, which 
can be traced off or enlarged by 
squares to fit the piece of wood you have. Do 
not try to make the body less than six inches 
high. 

Figure 2 shows the machinery that makes 
the man walk. The pattern for the legs is 
clearly outlined. This is cut from half-inch 
wood and proportioned to the size of the 
body. 

The driving wheel is shown at W. Make a 
circle on a piece of cigar-box wood large enough 
to just fit in the position shown and not pro- 
ject beyond the sides. Make another circle a 
quarter or three-eighths of an inch inside of 
this, and then divide the outer one into twelve 
parts. 

Do the same with the inner one, seeing that 

the divisions come just halfway between those on 
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A SIREN WHISTLE 

X 

the cover of the box A^ so that the wind 

rushes into the box and out through the v^ 

whistle, with the expected result — a noise. 

So, by working the handle H up and down, 

the whistle blows. 

If the bellows end tends to bulge out, paste 
paper or cardboard stiffeners at d^ as shown. 
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GUTTER WATER WHEEL AND DAM 

neatly in this fashion, and it should then be 
painted or dipped in paraffin to prevent warp- 
ing. The dam, trough, etc., can also be painted 
to suit the taste. The grooves for the pulley 
cord can be cut in the axle direct, as shown, 
or a larger pulley can be fastened on if you 
want more speed to the belt. This is a toy 
that any boy can make. 
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FIGHTING WILD IRISHMEN 

you can work the toy as in Figure 2, with the 
thumbs in the loops of the string. The thumbs 
will pull the string and stretch the band R as 
the men go toward each other. 

The arms are fastened on with little wire 
loops at each end so the arm pieces can't slip 
off. Then, when you pull the strings and the 
body of the man moves, the arms will flap and 
swing around in the most dangerous-looking 
manner. 
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When the toy is done, cover it with fuzzy 
cloth as shown, — Canton flannel will do, — 
and you will have a very lifelike bear. This 
was first made by a boy friend of mine and 
worked perfectly. I have seen dozens of them 
since made by other boys, and they were all 
great successes. 
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arc set, be sure they are in the slot in the 
spool at just the right depth, and that they 
do not bind while turning in the spools. 

The amount of fun one can have with this 
toy depends on its lifelike appearance, so be 
careful in making it. 
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A WOODEN ELEPHANT 

tail, and screw a screw eye into the front end 
of the base block for the string which will 
draw the toy across the floor. 

"When this is done, your brother will have a 
toy as good as any he can buy." 
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